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© Moulded product for sliding parts. 

<£> A moulded product having slip characteristics, comprising a resin and filler, the resin being obtainable by 
addition cross-linking of an amine-terminated amic acid of formula I 

HzN-R 2 -HN? SnH-R 2 -NH* 

X l " 

5 H0-C C-0H 



fi 8 



^ in which W is a tetravalent C s - 20 aromatic residue and R* is a divalent C 2 - 20 organic residue and, per 

3 mole of the amic acid. 1 to 3 moles of a N.N -bismaleimide of formula IV 

CO 
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m which R 2 is a divalent C2-20 organic residue. 
The mixture of monomers of formulae I and IV is also claimed. 
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MOULDED PRODUCT FOR SLIDING PARTS 
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Field of the Invention 

The present invention relates to moulded products for use as sliding parts. 

s 

Background of the Invention 

Plastics resins have, in general, good self-lubricating properties, and many are adapted for use as 
w sliding parts. Suitable such materials include fluororesins such as polytetrafluoroethylene (PTFE) 
polyacetals. polyamides, ultra-high molecular weight polyethylene and phenol resins, usually w.th the 

addition of a filler. . 

These resins, however, have poor heat-resistance: their mechanical strength and resin properties 
deteriorate at elevated temperatures, so that their field of use is limited. For use in their place, super-heat- 
resistant resins called "superengineering plastics" have been investigated, among which polyim.de resins 
have attracted attention as having excellent heat-resistance and good sliding properties in respect of. inter 
alia, friction and wear-resistance. 

Polyimide resins can be divided into two groups, namely, aromatic polyim.de resins based on the 
polycondensation of aromatic tetracarboxylic acids with diamines, and polyaminobismaleim.de resins based 
on polyaddition of bismaleimides with diamines. The former have mouldability; special apparatus must 
therefore be used, and their wide- spread use has been prevented, despite their many advantageous 
properties The latter, i.e. polyaminobismaleimide resins, have found wide-spread use in industry, since they 
exhibit not only superior heat-resistance but also better mouldability (see. for example. Japanese Patent 
Publications Nos. 23250/1971 and 5959/1977). , <_,.,_,„.. 

25 However, conventional polyaminobismaleimide resins produced from N.N -(4.4 ,-d.phenylmethane)- 
bismaleimide and 4.4'-diaminodiphenylmethane have poor impact-resistance and flexibility, so that nnoulded 
sliding parts using them as the matrix resin are brittle. Despite excellent friction properties and wear- 
resistance, their coefficient of kinetic friction determined at constant velocity under constant load often 
fluctuates for a single resin product. Such fluctuation is considerable during the early period of the friction 
30 test A similar tendency is seen also in tests conducted at a varying velocity under a varying load. Such 
fluctuation may cause an uneven sliding effect at the surface of, say. bearings composed of these res.ns. 
Their specific wear rate is usually smaller than for other resins, when the sliding surface of the counter 
element is smooth (i.e. at an Ra value of ca. 0.1 um), but larger than for other resins, if the sliding surface 
of the counter element is rough (i.e. at an Ra value over ca. 1.0 um). This means that the sliding surface of 
35 the counter element must be finished to an extremely smooth surface, in order to provide long life for the 
sliding part element, and this may be uneconomic. 

An object behind the present invention was to remedy the problems described above. 

40 Summary of the Invention 

According to one aspect of the present invention, a material, suitable for use in producing sliding part 
elements of a cured moulded thermosetting resin is a premix for the moulded products: the premix 
comprises a monomer mixture from which the thermosetting matrix resin can be produced and a sl.d.ng 
45 performance-facilitating filler, and the monomer mixture comprises, as a frst essential component, an am.ne- 
terminated amic acid of formula (I) 



so 
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0 

h*n-r 2 -hnC Snh-r*-nh 2 

V 

/ \ 

HO-C C-OH 

8 8 



"» in which R' denotes a tetravalent aromatic residue having 6 to 20 carbon atoms and R 2 denotes a divalent 
organic residue having 2 to 20 carbon atoms, »« milta /in 

said amic acid being produced by reacting a tetracarboxylic dianhydr.de represented by the formula (II). 



30 



9 ? 
c c 

/ \ / \ 

0 R' 0 (II) 

\ / \ / 

s s 

o o 

wherein R< has the same meaning as defined above, with a diamine compound represented by the formula 
H 2 N - R 2 - HN 2 (III) 

wherein R 2 has the same meaning as defined above. 

and as a second essential component, an N.N -bismaleimide of the formula (IV), 

V 9 

HC — C X — CH 

X N - R 3 - N ( I (IV) 
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HC- { \ -CH 

0 0 

wherein R 3 denotes a divalent organic residue having 2 to 20 carbon atoms, the mole ratio of [N.N - 
bismaleimidel/Tamine-terminated amic acid] being in the range from 1 to 3. 

According to another aspect of the present invention, there is provided a material for producing sliding 
part elements of cured molded product of a thermosetting resin, consisting of a premix for said moWed 
product, which comprises a prepolymer product mixture for the thermosetting matrix resin and a sliding 
performance facilitating filler, therein said prepolymer product mixture comprises an adduct resulting from a 
limited addition polymerization of an amine-terminated amic acid expressed by the formula (I) 

rUN-R 2 -HN? SnH-R 2 -NH 2 

V 

/ \ 

HO-C C-OH 

5 8 



55 in which R 1 and R 2 have the same meaning as defined previously, 

said amic acid being produced by reacting a tetracarboxylic dianhydride represented by the formula (II) as 
given previously, with a diamine compound represented by the formula (III) as given previously, 
with an N.N'-bismaieimide of the formula (IV), 
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0 0 
II II 
HC — C C — CH 

X N - R 3 - N { I (IV) 



HC — </ \ — CH 

II ii 
0 0 



wherein R 3 has the same meaning as given previously, the mole ratio of [N.N *ismaleimide]/[amine- 
io terminated amic acid] being in the range from 1 to 3. alamon ^ of cure d 

According to a further aspect of the present invention, there is provided sliding part 

molded product, comprising a cured thermosetting matrix resin and a sliding performance fac l.ta.ng t Htar. 

wherein said thermosetting matrix resin has been resulting f~m addition, cross-^ng o an amme- 

terminated amic acid expressed by the formula (I) as given above with an N N f -^J* ^ 
is (IV) as given previously, the mole ratio of [N.N -bismaleimide]/[amine-term,nated am.c acd] being in the 

range from 1 to 3. 
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Brief Description of the Drawings 

Figs 1 and 2 are graphs each showing the relationship between the coefficient of kinetic friction and 
the friction distance observed in Examples of the present invention and in Conpanson Examples. 



Detailed Description of the invention 
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in the context of the present Application, it is meant by the sliding part element an 
supporting loads or transmitting loads to other element, which has at least a surface fittingly and si. dably 
contacting with said other element, such as for example, toothed wheels, bearings, thrust washers, valve 
seats clutch facings, guide members and so on. 

For me tetracarboxylic dianhydride represented by the formula (I.) *ere may ^numerated for 
example 3.3'. 4.4 -benzophenonetetracarboxylic dianhydride. pyromell.tic d.anhydr <de, 2.3.6.7 napn 
marnetetracarboxylic dianhydride. 3.3.4.4-diphenyltetracarboxy.ic dianhydride 
yP heny.)-propane dianhydride. bis(3.4-dicarboxyphenyl)-ether dianhydride 2 if***^ 
tetracarboxylic dianhydride. phenanthrene-1. 8.9.1 0-tetracarboxylic d.anhydnde, 1.1 -bis (2.3-d.ca box 
Xn^eZe Z^e. b*(3.4-dicarboxyphenyl)-methane dianhydride, bis ^^^^ 
tone dianhydride. 1 .,.1.3.3.3-hexafluoro-2,2-bis <3.4-dicarboxy P henyl)-propane ^Tff^StZ^ 
may be employed alone or in mixture of two or more of them. Most preferably. 3,3 . 4.4 -benzophenonetet 

"^SZfX^**-** - (...) there may be -derated for example 

40 4.4-diaminodiphenylmethane. 4.4-diaminodiphenylpropane, 4.4 -diam.nodipheny sulfide M d,a 
minodiphenyl sul.one. 4,4 - diaminodiphenyl ether. 3,3 -dimethyM 4 -^minodiphenylmeth JjM^jJJ. 
4 4'-diaminodiohenylmethane. 3.3 -dimethoxy-4,4 -diaminod.phenylmethane. , 3.3 -d methy 4.4 oia 
mtod ipZy. etS 3 3'-diethoxy-4.4'-diaminodiphenyl sulfone. 3.3 -diethy.-4.4 -diaminodipheny.propane. 
3 7-c 4 4'-d aminobenzophenone. 3,3-diaminodiphenylmethane. 3.3 -diaminod,phenyl ether, ^2.4-d.a- 
m?notrene V 2,6-diaminoto.uene. 2.4-diaminoanisole. 2.4-diamino-monoch.orobenzeno 
f.uorobenzene. m-phenylenediamine. p-pheny.enediamine. m-xylylenediamine, ro^™>" • " 
minobenzophenone 1.3-bis (3-aminophenoxy)-benzene. 9.9-bis (4-am.nophenyl)-fluorene and so on They 
Z bTe^yTaione or in mixture of two or more of them. 4.4-diaminodiphenylmethane may preferably 

bee Exam P !e d S of the N.N-bismaleimide of the formula (IV) include "-"^W™^™ 6 *' ^ N > 
phenylenebismaleimide. N.N'-p- P heny.enebisma.eimide. N.N 

diphenylmethanebismaleimide. N.N-4.4 -diphenyletherbismaleim.de. N^N -4.4-dPhe 
maleimide N N-dicyclohexylmethanebismaleimide. N.N -m-xylyleneb.smale.m.de. N.N -(3.3 "d'chloro-4 4 
SSrene)-bism aleimide'and N.N'-(3 ; 3'-di P henyloxy)-bisma.eimide. They can be employee alone or ,n 
Sure of two or more of them. N.N'-4.4'-dipheny.methanebisma.eimide may preferably be ^P' 0 ^. 

For obtaining the novel material for sliding part element of cured mo.ded product of 
resin according to the present invention, it is possible to start either with a simple monomenc mixture 
clmrising an am nUrnSnated amic acid of the formula (!) and an N.N -bismaleimide of the formula (IV) or 
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with a prepo.ymer P-"-^ 

— ^^^cS^^ nL. with an adeouate amount of a s.iding penance 
^rrlynthestzing the amine-terminated amic acid of the formula (!) to be employed in the above- 
mentioned premix. it is ^^^£Sm * dissolved in an organic solvent, preferab.y in an 
A diamine compound expressed by the fo rmu a ( ill i * ° N N . dime thylformamide or so on. 

amide solvent, such as. N-methy.-2-pyrro..don^ 1^^^! of the formula (II) in the 
and thereto is added dropwise a so.ut.on ****** Z^re n ftTn£» from room temperature to 
same solvent, whereupon the m.xture is agitated at a temperature m the a 9 add Xhe 

about 50' C for a period from about 30 minutes to about Jhoujto *»n the ^contemp 
reaction may be effected using at least two motes of the dmmme per one m ^ 
dianhydride. while it is preferable to choose a mole ^ 0 m 0 ^ e 7;^° u ^ e d ^ a large am ount of water 

pulverous form. obtained pulverous amine-terminated amic acid of the 

The premix is prepared by mixing the thus oWanea P u £ ei ™ , tj of the N , N . 

formula (!) with a N.N-bismaleirnide expressed by the ^^'J^S^S 1 to 3. If the mole 
bismaleimide to the amine-terminated amic ac.d is to be ch ^ d ^/7^ osetting reS in obtained 
ratio is less than 1. the heat resistance ^^^^"^tSSSS^l concentration in the molded 
SESi2 thieby deteriorate the mechanical 

properties. *— m to be emoioved for the production of the prepolymer 

and thereto is added £2*e from mom temperature to 

same solvent, whereupon ^^^^^^ contemplated amic acid 

about 50 C for a period from about 30 minutes to about Jmni inve ntion by a preliminary 

.n order to prepare the prepolymer product mixture accordmg to JJPJJ t ^ N , N \ bism aleimide 
Hmited addition polymerization of the a i mine ; erm,nate l a ^ ,C h ^' d ' 1^ («V) is added to a solution of a 
35 of formula (IV). a selected N.N -"-r*^ It is preferable to 

selected amine^rm^ acid within . range ol [N.N ■ 

of microcracks to thereby deteriorate the me chanical formula (1) with the N.N - 

so solvent inside the reaction solution. DU | ver0 us form from the reaction mixture, the 

55 product mixture. deS cribed above is used for molding a sliding part element of cured 
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deC TT^c^o, tertiary amine, ir.idazo.es, peroxides and so on ; ay be e.^ 
Examples of the tertiary amines include trialky.amines having in the alkyl group 1 - 14 carbon ^atoms j.uch 
as trime«hy.amine. triethy.amine, tripropylamine and tri butyl amine; N.N-d.methy.benzylam.ne. R IN N 
s ^amethy.ethy.enediamine; N.N-diethylcyclohexylamine; N-methy.morpho.ine; N-methy.p.per.dine. 1.4- 
diazabicy:lo[2,2.2)octane(DABCO) : i,8-diazabicyclo[5.4.0]undecene-7(DBU)andsoon. 

For Ihe imidazoles, there may be enumerated, for example, 2-methylimidazole. 2-phenyl.m,dazole. 2- 

ethyl-4-methylimidazole and so on. . Qrt ,__ f£s _ nri 

For the peroxides, there may be enumerated, for example, benzoyl perox.de. tert-butyl perbenzoate and 

'° The slid.ng performance facilitating filler to be employed according to the present invention has superior 
abilities, especially in facilitating sliding performances, such as, friction property, wear resistance ^so on 
and is inertTo .ho premix and to the cured thermosetting matrix resin according to the present 
consists of an organic or inorganic substance in a form of pulver or f,ber and .s incorporated ,n thenove, 

, 5 mTteriS accorcmg to the invention, essentially in order to improve the sliding performances of the molded 

$lidi E 9 xa P mp.e C s Cm oT tS the sliding performance facilitating filler include fluororesins. such , as. poly- 
tetrafluoroethylene resin (PTFE) etc.. asbestos, graphite, mo.ybdenum disulfide, wolfram d.sulfide molyb- 
denum trioxide. .ead monoxide, quartz powder, silicon nitride, boron nitride, graphrte fluor.de calc,um 
to fluoride, antimony ox.de. copper metal powder, bronze powder, carbon fiber, aram.d fiber and so ^. Among 
them PTFE, graphite, molybdenum disulfide, boron nitride and carbon fiber are espec.ally recommended 
They may belncorporated in the material according to the present invention alone or m m.xtures of two or 

m ° r The amount of the sliding performance facilitating filler to be incorporated in the material namely, the 
25 premix. according to the invention may range, on weight basis, from 2 to 200 parts, preferably I from 10 to 
150 parts per 100 parts of the thermosetting matrix resin. If this amount is short of 2 parts per 100 parts by 
weight of the matrix resin, no sufficient improvement in the sliding performances is ach.eved. whereas s. .f it 
exceeds 200 parts by weight, problems may occur, due to. such as. decrease m the mechan.cal strengths 

30 an ^^?s ^,0 pern^t d s^!e t ^o incorporate in the material according to the present invention one or more .of 
conventional additives, such as antioxidant, heat stabilizer. UV-absorber. hre retardant . antis ta ic agent 
'ZcZ coloring agent and so on. each in an amount within a limit such that it does not obstruct the object 

"^nfSSSFto incorporate in the materia, for the sliding part elements according to the present 

35 invention various other thermosetting resins, such as, phenol resins, epoxy resins and so on various 
nermoplastic resins, such as. polyethylene, polypropylene, po.yamides. polycarbonates, po***™ 
poTyTersulfones, polyetherketones. po.yetheretherketones. modified po.yphenylene oxides. f***™*"* 
sulfide! Suid crystal polymers and so on: fibrous reinforcement materials, such as. glass fiber alum.na 
ber POtas 1 Senate" whisker and so on; fi.lers other than the s.iding performance facilitating filter such 

40 as pulverous clay, flaky mica, silica powder, glass beads, alumina powder, calcium carbonate powder and 
so on each in an adequate amount in accordance with each specific effect contemplated. 

Various sliding part elements are produced by molding the premix (molding compound) prepared as 
above T Molding can be effected in the same manner as in the conventional tachnqu. ^employing 
conventional polyaminobismaleimide resins, by means of press mold.ng. transfer molding and so on Thus 

45 a mowing compound is prepared by dry blending a requisite amount of a sliding performance facilitating 
filler IS Neither a monomelic mixture of an N.N-bismaleimide and an amine-terminated am.c acd or a 
puh/erized prepolymer product mixture obtained from a limited addition polymerizabon of an N.N - 
Smaefmide with an amine-terminated amic acid. The so prepared molding compound ,s charged in a 
meSfmold and is press-molded with heating at a temperature of. usually. 200 - 300 C under a pressure 

™ of in oeneral over 100 Kg/cm 2 to obtain a cured molding product of a sliding part element. 

so of. in «fJ*JJ» nece 9 t() prepare , at first> a p re . molded green product by effecting a provisional 

press molding of such premix under a condition not causing cross-linking of the matnx resin, whereupon 
fhTs prT-molded green product is charged in the finishing mold to effect final press molding under the 

5S ^Zv^T^r Performance of mold-releasing of the molded product, it is possible £ 
emp'oyTmold-releasing agent, such as, a metal soap, for example, cobalt naphthenate or the like; a h.gher 
fattv acid for example, stearic acid or so on; a silicone resin; a fatty acid amide and so on 

Using the prenJx as described above, molded products of various sliding elements exhibiting a supenor 
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^ Jln,«? Ich as steady kinetic friction coefficient with little fluctuation over a long running period. 

pTpoCe* ^dS p-cduTo" a specie .mL«nni,»W amic acid with a spadal N.N -bi Sm a,a,™de. 
Detailed Description of the Preferred Embodiments 

spirit and scope of the present invention by these specific Examples. 
Production Example 1 

Preparation of Monomeric Mixture of Amine-terminated Amic Acid and N.N'-bismaleimide 

^Synthesis of Amine-terminated Amic Acid» 

m . thr Pe necked 300 ml flask equipped with a stirrer, a dropping funnel and a calcium chloride 

rSSJS "and the precipitate was washed ^^""^^ 
and the filter cake was dried under a reduced pressure of at rughest 10 1 mmHg at 25 C for 
obtain pale yellow powder. The results of the synthesis are summanzed in Table 1. 



so 
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Table 1 



Synthesis 
Experiment No. 


Diamine (III) used 
(Amount of Charge in g) 


Acid Dianhyd. (II) used 
(Amount of Charge in g) 


Yield 
(%) 


A-1 
A-2 
A-3 


MDA (39.7) 1} 
ODA (40.1) 2 > 
MDA (39.7) 


BTDA (16.1) 3> 
BTDA (16.1) 
PMDA (10.9) 4) 


94 
95 

95 ! 


Notes: 



1 ) 4,4 -Diaminodiphenyimethane 

2) 4,4'-Diaminodiphenyl ether 

3) 3,3',4,4'-Benzophenonetetracarboxilic dianhydride 

4) Pyromellitic dianhydride 
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«Pre P aration of monomeric mixture of amine- terminated amic acid and N.N-bismaleimide^ 

Using the amine-terminated amic acids A-1 to A-3 obtained as above and two ^^^f^ 
compounds as given in Table 2 below, seven samples of well mixed monomenc m.xture C-1 to C 7 were 
prepared, each composition of which is given also in Table 2 below. 

Table 2 
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40 



Monom. 
mixture 



C-1 
C-2 
C-3 
C-4 
C-5 
C-6 
C-7 



Notes: 



Amount (gram) of A • 



A-1 



100 
100 
100 
100 



100 



A-2 



100 



A-3 



100 



Amt. (gram) of B 

6) 



BMI 7) OMI 8) 



99.7 
74.8 
49.9 

99.2 
116.6 
149.6 



100.3 



5) : Amine-terminated amic acid 

6) : N.N'-bismaleimide 

7) : N,N'-4,4' -diphenylmethanebismaleimide 

8) : N.N'-M^diphenyletherbismaleimide 



Mole ratio 
[B]/[A] 



2/1 
1.5/1 
1/1 
2/1 
2I\ 
2/1 
3/1 



45 



Production Example 2 
50 ~ 

Synthesis of Prepolymer Product Mixture of Amine-terminated Amic Acid with N.N'-bismaleimide 
55 m a three-necked 300 ml flask equipped with a stirrer, a dropping funnel and a calcium chloride 
p*^d »y TJ^o: 1„S. Of a te ,raoa,box„lc dianhydnds, « given alS o in Tab» 3 below. ,n ,00 ml 
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formed precipi a.c o N oigomeric addition polymerization product was separated by fi.trat.on anc was 
wThed J £ metano,. This was fi.tered again and the filtered cake was dried under a reduced pressu e of 
wasnea wwi . followed by crushing in a mortar and sieving on a 60-mesn sieve. 

analysis data of each prepolymer product obtained are summarized ,n Table 3 below. 
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Examples 1 to 33 

5 " Molding compounds, namely premixes. were prepared by sufficiently blending the monomeric mixtures 
C-1 TcS o° tne prepolymer product mixtures P-1 to P-8, as obtained in the foregcng P^uctton 
Examples Ji various slidLg performance facilitating fillers, as given below, at room temperature. Each of 
fhese^remTxes was charged in a metal mold heated at 250 C and the molding was performed under a 

,a olSure oM60 kgf/cm* for 30 minutes to obtain a primary molding product. The primary molding I product 
waTtnen subfrcted to a post curing in a hot-air geared oven under a condition of 200 C for 24 hours for 
ExanX 9 " 12? 14. 26. 29 and 31 and under a condition of 250° C for 10 hours for the other Examples. 

Slidinq performace facilitating fillers employed were: 
Carbon fiber : Torayca Chopped Fiber T008A-003 (Trademark) of Toray lndustr.es. Ltd. 

,5 Graphite : CP-150 (Trademark) of Chuetsu Grapfite Works Co.. Ltd 

Molybdenum disulfide: Morypowder-PS (Trademark) of Sumikou Junkatsuza. K. K. 

PTFE • Lubron L-2 (Trademark) of Daikin Industries. Ltd. 

Rnmn n it r ids • Denkaboron-nitride GP (Trademark) of Denki Kagaku Kogyo K.K. 

For each products, flexure, strength, .zod impact strength and friction-wear behav.or were 

20 observed. The following test methods were employed: 

For Flexural Strength and Izod Impact Strength 
25 "Measurements were carried out in accordance with the test standards of J.S K-6911 for genera, 
thermosetting resins. 



For Friction-Wear Behavior 

30 Tests were carried out in accordance with the test method of JIS K-7218 for sliding wear resistance of 
plaJcs using a friction-wear testing machine Mode. EFM-I.I-F of the firm K.K Onentec under the 
emXment of. as the materia, of the counter element, a carbon steel for mach.ne structural use. namely. 

35 Comooslonfof the molded products tested and the test results are summarized in Tables 4 and 5 and 
illusSted a so To Figs 1 and 2. in which Fig. 1 shows the change in the coefficient of kinetic fr.ct.on over 
he Sn oTsici under the condition 1 of Table 4 and Fig. 2 the change in the coeff.c.en o k.ne t c 
fric«i over the friction distance under the condition 2 of Table 4. The data for the coefficent of knet.c 
friction gTven in Tables 4 to 6 are those determined in the steady range after passmg a fnctton distance 

40 over 3 km. 
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10 



15 



Comparison Examples 1_ to 8 

A pulverous product of a thermosetting resin of N.N^4.4^diphenylmethanebismaleimide/4.4'-dia- 
minodipheny methane of a mole ratio of 2/1 was obtained in accordance with the procedures described m 
mrExamp" Tof the Japanese Patent Publication No. 23250/1971 (this product is denoted hereafter as R-1^ 
The pZct R1 was processed with varying s.iding performance facilitating filler into primary molding 
products in the same manner as in the foregoing Examples^ The primary <^%^£X 
subjected each to a post curing in a hot-air Geer oven, under a condition of 200 C for 24 hours tor 
SSSi^-^ 3. 6 end's or under a condition of 250 'C for 10 hours for the other Companson 

EX Tlh%spect to each of the molded product, same tests as in the foregoing Examples were carried out. 
the test results of which are recited in Table 6 and are illustrated in Figs. 1 and 2. 
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As is evident from the above, the molded products of Examples have higher values for the flexural 
strength and the Izod impact strength and lower value of coefficient of kinetic friction as compared with the 
prior art products of Comparison Examples. Further, it was confirmed that the specific wear rate became 

5 extremely large at higher surface roughness of the counter element for the products of ComP""" 
Examples, whereas it is kept at a quite small value independent of the surface roughness of the counter 
element for the products of Examples. . . 

Figs 1 and 2 are graphic illustrations showing change of the value of coefficient of k.net.c fr.ctoon over 
the friction distance observed at a load p = 8 kgf/cm* and a velocity v = 80 cm/sec and at a load p = 50 

io kgf/cm* and a velocity v = 80 cm/sec respectively, from which it is seen that fluctuation ,n the frcfon .s 
larger for the products of Comparison Examples than those of Examples in which the value of coeff.c.ent of 
kinetic friction is steady. 



is Claims 

1. A moulded product having slip characteristics, comprising a resin and a filler, the resin being 
obtainable by addition cross-linking of an amine-terminated amic acid of formula I 

20 Q 0 

H^-R'-HNC fcNH-R'-NH* 

X 

« H0-|j C-OH 

in which R' is a tetravalent Cs-20 aromatic residue and R* is a divalent C 2 - 20 organic residue and. per 
30 mole of the amic acid, 1 to 3 moles of a N.N-bismaleimide of formula IV 

0 0 

HC- C. } -CH 



40 



45 



N - R 3 - N ( I (IV) 

HC — C — CH 



r 



in which R 3 is a divalent C 2 - 2 o organic residue. 

2 A premix, from which a product according to claim 1 can be obtained by curing, compr.s.ng an 
adduct and a filler, the adduct being obtainable by limited addition polymerisation of an am. ne-term mated 
amic acid as defined in claim 1 and. per mole thereof, 1 to 3 moles of a N.N -bismaleimide as defined ,n 



claim 1. 



3. A mixture of an amine-terminated amic acid as defined in claim 1 and, per mole thereof, 1 to 3 moles 
of a N.N'-bismaleimide as defined in claim 1. 

4. A mixture according to claim 3, additionally comprising a filler, such that a product accord.ng to cla.m 

50 1 C3 5. b A pro^ a mixture according to claim 3. which comprises reacting a tetracarboxylic 

dianhydride of formula II 
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0 0 

c c 
/ \' X o (U) 
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0 0 



" in which W is as defined in claim 1 . with a diamine of formula III 

?!S£5 is as"Lined in claim 1. and mixing the resuitant amine-terminated amic acid with the N.N - 
biS TrToces* for preparing a mixture according to claim 4, which comprises a process according to 

" «*V^^"^^^ » ~" * — comprises a process according to 

claim 6 and the further step of curing the mixture. 
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